Several classes of cytotoxic agents are known to affect glycolysis in cells by lowering the cellular concentration of NAD. Early investigations showed that both alkylating agents (Roitt, 1956) and ionizing radiation (Maass et al., 1958) were capable of producing this effect, and subsequent research has largely been confined to these agents.
Several classes of cytotoxic agents are known to affect glycolysis in cells by lowering the cellular concentration of NAD. Early investigations showed that both alkylating agents (Roitt, 1956 ) and ionizing radiation (Maass et al., 1958) were capable of producing this effect, and subsequent research has largely been confined to these agents.
Most of the NAD turnover is confined to the cell nucleus; only 5% of the NAD synthesized is required to maintain the cellular pool during growth (Rechsteiner et al., 1976a,b) . The rest is needed to replace that degraded, presumably by the DNA-dependent chromosomal enzyme poly(ADP-ribose) polymerase.
We have investigated the relationship of this enzyme to the decrease in NAD after treatment with cytotoxic drugs. The activity of the enzyme increases twofold on treatment of Physarum polycephalum with the alkylating agent streptozotocin (Whish et al., 1975) . Inhibition of the enzyme has been shown to prevent the decrease in NAD caused by streptozotocin in mouse leukaemia cells (Davies et al., 1976) . We have now extended this study to y-radiation and have discovered another cytotoxic agent with an effect on cellular NAD concentrations.
Treatment of a suspension culture of mouse L1210 leukaemia cells with y-radiation causes an immediate decrease in cellular NAD, to a minimum after 15min. This fall is dose-dependent, with a half-maximal effect being produced by 3 krd. The NAD concentration returns to control values after about 8 h.
Neocarzinostatin is a polypeptide antitumour antibiotic of known sequence (Meienhofer et al., 1972) isolated from a variant of Streptomyces carzinostaticus (Ishida et al., 1965) . When L1210 suspension cells are treated with this agent the NAD concentration falls rapidly. A dose of 5pg/ml is sufficient to decrease the NAD to 20% of control; recovery of the NAD concentration is very slow and is not complete in 24h.
A 1 h pulse of the drug elicits the full effect.
Poly(ADP-ribose) polymerase is strongly inhibited by 5-methylnicotinamide and the methylxanthines (Davies et al., 1976). The effects of both y-radiation and neocarzinostatin on cellular NAD can be inhibited by simultaneous treatment with 5-methylnicotinamide or theophylline. If these inhibitors are added after a pulse treatment with the agent, the NAD concentration returns to the control value more rapidly.
Neocarzinostatin is thought to act by single-strand cleavage of DNA (Beerman & Goldberg, 1974) . Both alkylating agents and ionizing radiation have major effects on DNA structure which can be demonstrated by alkaline sucrose gradients as singlestrand breaks. Cytotoxic agents which do not affect the structural integrity of DNA (to date we have only tested colchicine and 5-fluorodeoxyuridine) have been shown not to affect cellular NAD concentrations. Deoxyribonuclease has also been reported as stimulating the activity of poly(ADP-ribose) polymerase (Janakidevi & Koh, 1974; Miller, 1975) .
We propose that damage to DNA results in an increase in the flux through the poly(ADP4bose) polymerase system which, if acute, is sufficient to lower the cellular concentration of NAD. It is possible that this response is related to DNA repair. , 1975) . The same highmol.wt. (750OCL80000) polypeptide is synthesized in eukaryotic cell-free systems programmed by the R N A genome of avian oncornaviruses. In this case, however, none of the virion proteins could be detected (Von der Helm et al., 1975) .
In the present study we show that after micro-injection of Xenopus laevis (South African clawed toad) oocytes with AM-virus 60-70s R N A or its 3040s subunits, the major virion structural proteins of the virus are formed by a sequence of posttranslational cleavages of a high-molecular-weight precursor polypeptide. The processing pattern of virus-specific polypeptides in injected oocytes is identical with that found in chick-embryo fibroblasts infected with AM virus. Results suggesting a similar conclusion have been published (Salden et al., 1976) . Oocytes were micro-injected with AM-virus R N A and incubated for 48 h in culture medium containing [35S]methionine. Non-injected oocytes were incubated in parallel as a control. Control and AM-virusinfected chick-embryo fibroblasts either pulse-labelled for 5 min with [35S]methionine or labelled for 5min and then 'chased' for 60min, were used as standard for AMvirus-specific protein synthesis. Since viral-protein synthesis represents less than 5-10 % of endogenous protein synthesis in injected oocytes and in infected cells, it is only detectable after a n immunoprecipitation step. The antiserum used in this study is directed against p27, p19 and p15 virion proteins. 
